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2.0 APPENDIX B
21  Project Organization and Responsibility
The following chart presents the organizationa structure for this project.

EPA Project Coordinator: Joonu Andrews has been assigned to oversee the project for the U.S.
Environmenta Protection Agency (EPA). Ms. Andrews will determine whether activities proposed by
the City of Sdlem are within the scope of the City’s Grant Agreement with the EPA.

City of Salem Project Manager: Kate Gormly will direct dl aspects of the project for the City of
Sdem. Ms. Gormly will coordinate dl contractor activities and provide manageria support during the
field invedtigation, and is ultimatdy responsible for successful project completion. Ms. Gormly will seek
any necessary approvasfor al activities under this project from the EPA Project Coordinator.

TRC Project Manager: TRC Environmental Corporation (TRC) will be conducting the Site
assessment activities of thisproject. The TRC Project Manager, Paul Arnold, will provide overal
direction to the fied invedtigation team including both the sampling crew and drillers.

TRC Quality Assurance Officer: TRC's Qudity Assurance (QA) officer, Elizabeth Denly, will be the
QA Officer responsible for this project. The QA Officer reportsindependently to aTRC Vice
President, and hence, has full authority to act independently from the technicd line management
gructure. Shewill monitor compliance of the project with this plan, and perform any necessary
performance or system audits. TRC's QA Officer will initiate and monitor any necessary formd
corrective actions. Shewill assst in preparing QA/Qudity Control (QC) project summaries for the fina
report, including analysis of precison, accuracy and completeness of data collected.

Field Staff: A Fidd QC Coordinator will be selected for this project to be in charge of the field
investigation. Thisindividua will lso serve asthe Fidd Team Leader. The Fidd QC Coordinator will
work with the field crew to prepare for field activities and conduct investigations. The Fidd QC
Coordinator will be on Siteto: 1) ensure that required QC procedures are followed for sample
callection and drilling; 2) initiate informal and/or forma corrective actions, as necessary; and 3) maintain
and report QC records (i.e., chain—of—cugtody). Thisindividud reports to the TRC Project Manager.
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30 APPENDIX C
3.1 Problem Definition

Former FlynnTan Manufacturing Company Site: The Former FlynnTan gte (the “site”), located
at 70-92 Boston Street, is currently owned by the City of Sdem (the City). The Steis gpproximately
1.9 acresin size and is bordered to the south by Boston Street and to the north by Goodhue Street.
The site currently contains four separate, vacant buildings, three of which are enclosed by a perimeter
fence with alocking gate, and the fourth is securely locked. Available recordsindicate the Site was
higtoricaly occupied by commercia and manufacturing operations from prior to 1900 until
gpproximately 1999. Flynn and Sons operated a legther tannery on site from approximatdy 1922 until
gpproximately 1988. Based on an interview with Thomas St. Pierre of the City of Sdem Public
Property Department, small commercia operations took place on ste until 1999, including asmall
metas recydingbusiness.

Site buildings include the main factory building, a storage building, and a garage/storage shed. Themain
entrance to the Site is located on Boston Street. Parking areas and secondary entrances are located to
the northwest, southeast and the northeast ends of the site. To the east of the parking area | ocated
northwest of the main building is the location of aformer Ste building. This areawasfilled in &after the
building was demolished, sometime after the HynnTan factory closed in the 1990s.

The area surrounding the Ste is comprised primarily of commercid and resdentia properties. The North
River, aninlet to Sdlem Harbor, islocated approximately %2 mile northeast of the site. A feeder cand to
the North River runs east to west gpproximately 500 feet north of the Site. Sdem’s downtown center is
located approximately ¥ miles east of the Site. Because of its prime location, the City of Salem plansto
redevelop the HynnTan ste with new buildings conssting of mixed-use resdentia and retail spaces that
will serve as part of arevitaized corridor representing the “entrance’ to the City.

Based on the extengve history of industriad uses including leather products manufacturing on Ste,
assessment of subsurface conditions at this site is warranted.

61 Ward Street Site: The 61 Ward Street site (the “Sit€’) is gpproximately 965 square feet in size and
is Stuated in amixed resdentia/commercid area. The Steis developed with a one-story, vacant brick
building and asmall paved area. The Steis bordered to the north by Peabody Street and bordered to
the south by Ward Street. A substation is located approximately 300 feet northwest of the Site,
adjacent to amunicipa parking lot, on the north side of Peabody Street. A smal parking lot borders
the steto thewest. Further west are multiple-family resdentia buildings. Severd commercid
properties are located south of the site along Ward Street. Directly east of the Site, across the
intersection of Peabody, Ward, and Congress Streets, is Shetland Corporate Park. Salem center is
located approximately ¥4 mile northwest of the Site.

L2004-123



City of Salem Brownfields QAPP Revison Number: 0

Former FlynnTan Manufacturing Company and Revision Date: April 27, 2004
61 Ward Street
Salem, MA Page5 of 56

The ste was higtorically used for anumber of commercia purposes since the late 1800s. Earliest
available information indicates a photo shop occupied the sitein 1890. The building currently occupying
the site was constructed around 1920. From approximately 1937 to 1983, the site was used for
severd different automotive service sations. Historical street directories for Sdem indicate Site uses
included gas gations until 1960, ataxi garage from 1960 to 1968, and an automobile repair garage until
approximately 1983. Tax assessor’ s records indicate that Frederick D. Small took ownership of the
gtein 1986 and renovated the exigting building for office use.

During an August 2001 site reconnaissance, TRC observed assorted paints, maintenance supplies and
household cleanersin the storage area within the site building. A surface depression was noted in the
agphdt-paved area adjoining the west Sde of the building. A hydraulic lift is believed to have been
located in the former automotive repair area. A grassy area on the east Side of the building was
reportedly the location of the former fuel pumping area. Based on available information from City of
Sdem and Fire Department, there are no records of registered underground storage tanks (USTS) or
the remova of USTsfor the Ste. However, due to historic, automotive service activities, USTs are
considered likely to be present at the Site.

The City of Sdem anticipates the 61 Ward Street site will redevel oped for uses related to a planned
urban riverfront parkway to be constructed on the adjacent properties located to the north, dong
Peabody Street.

Due to the previous indugtrid uses of this Site, induding automobile repair and maintenance activities,
assessment of subsurface conditions at this Site is warranted.
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40 APPENDIX D
41  Project Description

The City of Sdem is currently implementing a Brownfields Demongtration Pilot Program for EPA.
Portions of this program include environmenta sampling of various media at selected sSites that have
been identified, and may include assessment of some Stes that have not yet beenidentified. This Quality
Assurance Project Plan (QAPP), which is required as part of the City’s Grant Agreement with EPA,
documents proposed sampling and monitoring activities to be implemented during the Brownfields
Program. The plan describes the QA/QC procedures to be employed to ensure the integrity, vaidity,
and usability of the analytical results to be provided in support of this project.

This document was prepared in accordance with the following EPA documents:

Quality Assurance Guidance for Conducting Brownfields Site Assessments (EPA-540-R-98-
038), dated September 1998; and

QA/R-5, EPA Requirements for Quality Assurance Project Plans (EPA — 240/B-01/003),
dated March 2001.

This plan defines sampling strategies, methods, and locations, andytical methods, data handling and
tracking procedures, and specific QC procedures and QA mechanisms that will be used for this
Brownfields Program. The purpose of the QAPP isto establish procedures to ascertain the precision,
accuracy and representativeness, and objectives for the collected data.

Former FlynnTan Manufacturing Company Site:

The former FHlynnTan Manufacturing Company was involved in the softening, cutting and dyeing of
leather. Potential contaminant source aress related to previous industrid use of the Site include
numerous sumps and trenches, a concrete underground vault, three or more UST's, stained surface soils,
former chemica vats, and unspecified fill materid, as discussed below. Figure D-1 shows the features
and layout of the site.
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FigureD-1  Site Plan — Former FlynnTan Manufacturing Company Site
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During operation of the tannery, various chemicals and hazardous materials were used and stored on
dtein association with these processes. Former areas and structures in which hazardous materias were
used and stored included |eather- processing vats, dipping tanks, tumblers, settling tanks, storage tanks,
drums and floor trenches. Two on-site USTs (one 20,000-galon fuel oil UST and one 9,800-gdlon
UST with contents not reported) are recorded in Fire Department records for the Site. Although the
Fire Department records did not indicate the location of these UST's, based on exigting surficia features
(e.g. the presence of fill and vent pipes, broken pavement, etc.) it appears three USTs are located
within the parking area northwest of the main building, and additional USTs may be located near the
loading dock of the main building and east of the storage building.

In September through November 1998, EPA conducted a Remova Action at the Site to address
hazardous materials that were abandoned at the Site and were considered athreat of ardlease. EPA’S
remova action included the remova of hazardous materias located in drums and aboveground storage
tanks in the buildings, as well as the remova of liquids and dudges present in severa recessed drainage
trenches and pits located below the floors of the buildings. Wastes removed during the EPA Removal
Action were disposed off site. The on-site USTs were not addressed as part of the 1998 EPA
Remova Action.

During an August 2001 site reconnaissance, TRC observed wood, glass, and metal debris on Site
including alarge pile of light ballasts. TRC observed gpproximately 20 empty drums located in severd
areas around the Site. An underground structure, referred to in EPA Remova Program documents as a
“sedled concrete vault”, islocated northwest of the main building. The contents and/or former use of
this vault structure are unknown. TRC aso observed stained soilsin two locations at the Ste. A storm
water catch basin, as well as numerous raceways and sumps, are located on ste. A former transformer
pad islocated on the north side of the storage building.

Potential source areas for this Site are summarized in the table below and are indicated on Figure D-1.
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Former FlynnTan Manufacturing Company Site

No.

Potential Source Area

L ocation/Description

Contaminants of Concern

1

Previous on-gteindudrid
uses

Tannery and lesther
manufacturing operations on Ste
1922-1988. Metals shop and
mixed commercid uses 1988-
1999.

VOCs, VPH, EPH, SVOCs,
PCBs, Metdls, cyanide, Cr®

2 Filled areas Former site building area. VPH, EPH, SVOCs, PCBs,
Metds

3 USTs Northern portion of ste, loading | VOCs, VPH, EPH, SVOCs,
dock on south side of main Metals, cyanide, Cr™®
building, and east of storage
building annex. Contents,
conditions of tanks, etc. need
further evauation.

4 Subsurface Vault Northwest portion of ste, west | VOCs, VPH, EPH, SVOCs,
of paved parking area. Metals, cyanide, Cr™®

5 Stormwater Catch Basin South of storage building. VOCs, VPH, EPH, SVOCs,

PCBs, Metdls, cyanide, Cr®

6 Trenches, raceways, and | Throughout floors of storage VOCs, VPH, EPH, SVOCs,

sumps building and main building. Metals, cyanide, Cr®

7 Former transformer pad Northeast sde of storage PCBs
building.

8 Drums Empty drumslocated inseverd | VOCs, VPH, EPH, SVOCs,
areas around the Site; potentia PCBs, Metdls, cyanide, Cr®
for past lesking of wastes or
chemicals.

9 Saned soils Filein northern sorage building | VOCs, VPH, EPH, SVOCs,
and surface soilswest of Single PCBs, Metals, cyanide, Cr*®
car garage.

10 | Site Ground Water Impacts due to potentia VOCs, VPH, EPH, SVOCs,

discharges from bel ow-ground
gructures, including USTs,
sumps and drainage conduits.

PCBs, Metds, cyanide

VOCs - Volatile Organic Compounds;

EPH — Extractable Petroleum Hydrocarbons;

PCBs — Polychlorinated biphenyls; and

L2004-123

VPH — Volatile Petroleum Hydrocarbons;
SVOCs - Semivolatile Organic Compounds;
Cr+6 — Hexavaent chromium



City of Salem Brownfields QAPP Revison Number: 0

Former FlynnTan Manufacturing Company and Revision Date: April 27, 2004
61 Ward Street
Salem, MA Page 10 of 56

Thefollowing activities are planned as part of the Site investigation.
EPA File Review

A filereview will be performed at the EPA Region 1 Officein Boston, Massachusetts to update information
regarding the regulatory history of the Site and to review EPA records regarding sump and raceway
contents pumped in 1998.

Geophysical Survey

A geophysical survey will be conducted at the Site to evauate the presence of potentia USTS,
subsurface drainage structures, vault(s) and potentia buried debris from the former site building
demolished in gpproximately 1988. The results of the geophysical work will be used to identify some of
the target | ocations that warrant subsurface investigation under the tasks described below.

Hazardous M aterials Survey

The site buildings shall be ingpected for the presence of hazardous materias and/or wastes. A complete
inventory of the hazardous and potentidly hazardous materids (including, but not limited to, flanmable
liquids, mercury switches, PCB-containing balasts or transformers, suspect lead paint, and suspect
ashestos) will be compiled to evauate the need for further testing.

Soil Borings and Monitoring Well Program

Based on information gathered during previous EPA ingpections at the Site, as well as data collected
during the initid stages of this assessment, atota of ten soil borings will be advanced a the site, and
seven of the soil borings will be completed as monitoring wells. Soil and ground water samples will be
collected at these locations, as described below, in order to assess the nature and extent of subsurface
contamination. Based on local topography, ground water at the Site is expected to flow ina
northeasterly direction.

Sail borings'monitoring wellswill be advanced in the following locations:

(1)  Near the northeast edge of the former on-site building, close to Goodhue Street. Boring to
be completed as a monitoring well;

(2), (3), (4) Near each UST/potentid UST arear (a) near loading dock on south side of main building
and (b) east of storage building annex and (€) in northern portion of site, north of former
Stebuilding. Three borings to be completed as monitoring wells,

(5), (6) Near sump areain main building and one near sump areain storage building. Two borings
to be completed as monitoring wells,
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(7), (8) Near areas of stained s0il, northeast of the main building, and northwest of storage building
annex. Two soil boringsto be ingtaled;

(90  Near the northwest end of the main tannery building, downgradient from elevator. Boring
to be completed as a monitoring well; and

(10)  Near aformer equipment areain the southeast portion of the storage building annex.
Soil boring to beingaled.

Soil sampleswill be obtained continuoudy at two-foot intervals up to a depth of ten feet, and every five
feet thereafter until groundwater or refusal is encountered, during the advancement of borings and/or
monitoring wells. Soil samples will be screened continuoudy in the fidd for VOCs using the jar
headspace method. Immediately upon collecting the sample, TRC will pass a photoionization detector
(PID) or equivaent over the surface of the sample and note any organic vapor readings above
background. If VOC and/or VPH andlysisis required, samples from each depth interval should be
immediatdy and carefully placed (in a manner to minimize volatilizetion) in preserved vids upon
collection, and then immediately placed onice. Soil recovered from each depth interva will be placed
into stainless stedl bowls using stainless steel spoons (all equipment to be decontaminated properly prior
to use).

Soil recovered from each depth interva will be placed into sainless sted bowls using stainless sted
spoons (al equipment to be decontaminated properly prior to use).

Next, soils for headspace screening will be transferred for each depth interva into glassjars (3 80z.) and
capped with foil followed by ascrew-on lid. Then, samples will be containerized from remaining soils
for each depth interva for other potentia soil andyses, and immediately placed onice. After at least 30
minutes, soil headspace readings will be obtained by removing the sample caps from each jar and
inserting a PID or equivaent through the foil to measure the organic vapor concentration in the
headspace. All soil headspace readings will be recorded. Based on field observations (e.g., visua
and/or olfactory evidence of contamination) and jar headspace screening results, TRC will select the
specified number of soil sample(s) from each boring and/or monitoring well to be submitted to an off-
dtelaboratory for andyss.

Unless otherwise noted, one soil sample from each of the ten proposed soil borings and/or monitoring
wellswill be submitted to a Massachusetts-certified |aboratory for VOCs, VPH, EPH, Metals, pH and
oxidationreduction potential (ORP) andyses. The soil samples collected from borings in the vicinity of
the former on-ste building, potential UST's, and subsurface drainage structures (described under items 1
through 6, above) will aso be analyzed for SYOCs and tota cyanide. The soil samples collected from
boringsin the vicinity of the freight elevator and the observed stained soil aress (described under items 7
through 9, above) will aso be analyzed for PCBs. If elevated chromium concentrations are detected in
s0il samples (i.e., above MCP reportable concentrations) and if the pH and ORP analyses reved the
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presence of an oxidizing environment, then these samples will subsequently be analyzed for hexavdent
chromium.

Ground water samples collected in each of the seven monitoring wellsingtaled at the site will be submitted
to aM assachusetts- certified laboratory for VOCs, VPH, EPH, Metalsand Cyanide andlyses. Inaddition,
the ground water samples collected from the two monitoring welsingdled in the vicinity of the subsurface
drainage structures and the freight elevator (described above under items 5, 6 and 9) will be submitted for
SVOC andyss. The ground water sample collected from the monitoring well near the freight elevator will
be dso andlyzed for PCBs.

Ground Water Elevation Survey and SPH M easur ements

Following theingallation and devel opment of the monitoring wells, thewdlswill be surveyed to an arbitrary
Ste datum, depth to ground water readingswill be recorded, and the wellswill be gauged for the presence
of separate phase hydrocarbons (SPH). The survey information, in conjunction with the depth to ground
water readings, will be used to evauate shalow ground water flow across the Site,

Phase Il Report

A Phase Il report will be prepared which will include asummary of the work conducted, site history, and
gtetesting results based on TRC' s proposed work. Further information concerning the Phase [l report is
provided in Section 16 (Appendix P).

61 Ward Street Site;

The exigting site building was constructed around 1920. Prior to 1920, site uses reportedly included
resdential uses, and use as a photo shop for an unreported period of time around 1890. From
gpproximately 1937 to 1983, the Site was used as an automotive garage, and occupied by gasoline
service sations until 1960, ataxi garage from 1960 to 1968, and an automobile repair garage until
approximately 1983. In approximately 1986, the site was remodeled into a maintenance office and
Storage space related to the adjacent apartment buildings dong Ward Street. Soon theresfter, the site
was vacated and has reportedly remained vacant since.

The on-gite building, during its previous use as an automotive garage, was described by neighboring
business occupants as including a hydraulic lift in the main entrance area facing eesward. The currently
exiding grassy area, located east of the main entrance, was the location of the former fuel pumping area.

Based on available information from City of Sdlem Fire Department, there are no records of registered
USTsor the remova of USTsfrom the site. However, due to historic, automotive service activities,
USTs are considered to be present at the Site. During arecent site visit on March 23, 2004, TRC
observed a potentia petroleum-storage fill cap in the sdewak aong Ward Street (dong the southern
gte boundary).
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Potential source areas for this Site are summarized below and are indicated on Figure D-2.

L2004-123



City of Salem Brownfields QAPP Revison Number: 0

Former FlynnTan Manufacturing Company and Revision Date: April 27, 2004
61 Ward Street
Salem, MA Page 14 of 56

FigueD-2  StePlan—61 Ward Street Site
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61 Ward Street Site
No. | Potential Source Area L ocation/Description Contaminants of Concern
1 Former on-dte gasoline Site occupied by gas gations and VOCs, VPH, EPH, Metds
sarvice dation and vehicle | auto repair garage 1937-1983.
maintenance area
2 USTSs, former fill pumps, | Potentid USTslocated on site. VPH, EPH, Metals
and associated piping Contents, conditions of tanks etc.
need further evaluation. Former fill
pumps located in eastern (grassy)
portion of Ste.
3 Filled areas Areas where USTs may have been VPH, EPH, Metals
removed from the Site (i.e,
depression on west side of building).
4 Hydraulic lifts Recordsindicate hydraulic lift(s) may | VOCs, VPH, EPH, Metals,
have been located in former on-ste | and PCBs
garage.
6 Household hazardous Throughout site building (last usewas | VOCs, VPH, EPH, Metds
wastes amaintenance office for surrounding
properties).
8 Former photo shop Historicd records indicate photo Metds
shop occupied site around 1890 for
an unreported period of time.
9 Site Ground Water Potentia impacts from higtoric USTSs, | VPH, EPH, Metals

gasolinefilling activities, and vehide
maintenance.

VOCs- Volatile Organic Compounds;
EPH — Extractable Petroleum Hydrocarbons; and

VPH - Volatile Petroleum Hydrocarbons;

The following activities are planned as part of the Ste investigation.

Geophysical Survey

PCBs— Polychlorinated biphenyls.

A geophysicd survey will be conducted a the Site to eva uate the presence of potentid USTs and piping
in the eastern portion of the site, aswell asin the location of the former auto repair garage to evauate
the presence of buried hydraulic lifts. The results of the geophysicad work will be used to identify target
locations that warrant subsurface investigation under the tasks described below.
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Hazardous M aterials Survey

The site building shdl be inspected for the presence of hazardous meterias and/or wastes. An inventory
of hazardous materids (including, but not limited to, flammable liquids, mercury switches, PCB-
containing ballasts or transformers, suspect lead paint, and suspect asbestos) will be compiled to
evauate the need for further testing.

Soil Boringsand Monitoring Well Program

Based on observations and historic information gethered during the initial stages of this assessment, three
s0il borings will be advanced at the Site and completed as monitoring wells. Based on local

topography, ground water at the Site is expected to flow in a northerly direction. Soil and ground water
sampleswill be collected in each of the boring/monitoring well locationsin order to assess the nature

and extent of subsurface contamination.

Sail borings'monitoring wellswill be advanced in the following locations:

(1) near the northwest corner of the site, in aloceation interpreted to be downgradient from the
surface depression in the asphdt-paved area on the Site;

(2) north of the gte building , near Peabody Street, in alocation interpreted to be downgradient
from the former automobile service area and potentia hydraulic lift(s); and

(3) inthe northeast portion of the Site, in alocation interpreted to be downgradient from the former
gasolinefill pumps.

Soil sampleswill be obtained continuoudy at two-foot intervals up to a depth of ten feet, and every five
feet thereafter until groundwater or refusd is encountered, during the advancement of borings and/or
monitoring wells. Soil samples will be screened continuoudy in the fied for VOCs using the jar
headspace method. Immediately upon collecting the sample TRC will pass a photoionization detector
(PID) or equivaent over the surface of the sample and note any organic vapor readings above
background. If VOC and/or VPH andlysisis required, samples from each depth interval should be
immediatdy and carefully placed (in a manner to minimize volatilizetion) in preserved vids upon
callection, and then immediately placed onice. Soil recovered from each depth interva will be placed
into stainless stedl bowls using stainless steel spoons (all equipment to be decontaminated properly prior
to use).

Next, soils for headspace screening will be transferred for each depth interva into glass jars (3 8oz.) and
capped with foil followed by ascrew-on lid. Then, samples will be containerized from remaining soils
for each depth interva for other potentia soil andyses, and immediately placed onice. After at least 30
minutes, soil headspace readings will be obtained by removing the sample caps from each jar and
inserting a PID or equivaent through the foil to measure the organic vapor concentration in the
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headspace. All soil headspace readings will be recorded. Based on field observations (e.g., visud
and/or olfactory evidence of contamination) and jar headspace screening results, TRC will sdlect the
specified number of soil sample(s) from each boring and/or monitoring well to be submitted to an off-
dtelaboratory for andyss.

One soil sample from each boring will be sdlected for submittal to a Massachusetts- certified |aboratory
for andyssof VPH, EPH, and metas. In each boring, one sample may aso be selected based on field
observations and headspace readings and submitted for VOC andysis. The soil sample collected in the
boring located downgradient from the former vehicle maintenance area (north of the ste building) will
aso be submitted for PCB andysis.

Ground water samples will be collected from each of the three monitoring wells and submitted to a
M assachusetts-certified laboratory for VPH, EPH and metals andyses.

Ground Water Elevation Survey and SPH M easur ements

Following the ingtallation and development of the monitoring wells, the wells will be surveyed to an
arbitrary ste datum, depth to ground water readings will be recorded, and wells will be gauged for the
presence of SPH. The survey information, in conjunction with the depth to ground water readings, will
be used to evauate shalow ground water flow across the Site.

Phase Il Report

A Phase Il report will be prepared which will include asummary of the work conducted, site history, and
gtetesting results based on TRC' s proposed work. Further information concerning the Phase Il report is
provided in Section 16 (Appendix P).

4.2  Project Timeine

Activities (List Products) Project Sart Project End
Find QAPP Submission 03/08/04 04/28/04
EPA Approva 05/10/04
Site Tedting 05/13/04 06/15/04
Phase |1 Report 06/01/04 08/16/04
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50 APPENDIX E
51  Sampling Design

Field work will be performed in accordance with TRC' s Standard Operating Procedures (SOPs),
which are attached to this document. TRC will enlist the services of aqudified drilling subcontractor to
advance soil borings and ingtdl ground water monitoring wells as set forth in Appendix D, the Project
Description.  Each boring and/or well will be advanced using ether the hollow-stem auger technique or
aGeoProbe. TRC will be responsble for the collection of soil samplesfor field screening and
laboratory analysis during boring and well placement activities. GeoProbe sampling will be performed in
accordance with the MADEP Standard References for Monitoring Wells, Supplement for Smal
Diameter Driven Wdls,

Soil sampleswill be collected continuoudy at two-foot intervals to a depth of ten feet. Below ten feet,
samples will be collected & aminimum of five-foot intervals. Sampleswill be screened usng aPID, or
equivaent, and any odors or visud indication of contamination will be noted. Equipment will be
decontaminated between soil borings to reduce the possibility of cross-contamination.

Based on jar headspace screening observations, one soil sample from each of the borings will be
selected for laboratory analysis. If no indications of possible contamination are observed, one soil
sample will be collected immediately above the ground water interface and submitted for andyss. Soil
samples from the borings will be submitted to a Massachusetts- certified laboratory for andyss.

Ground water monitoring wells will be constructed of two-inch diameter Schedule 40 PVC. The pipe
sections will be threaded screw type, diminating the need for solvent-based glue. Each wdl will have a
10-foot, 10-dot (0.010-inch machine dotted) screen section placed so as to extend above and below
the upper surface of the water table. A sand pack will be placed around the screen extending to alevel
gpproximately one foot above the top of the screen. A bentonite sed gpproximately two feet thick will
be placed above the sand pack in order to sed off the screened portion of the well from the overlying
drata. The remainder of the well annulus will be filled with a cement/bentonite grout to ground surface.
A locking sted protective cover will be instaled over the top of the wells and the cap will be flush with
the ground surface for any wells located in paved aress.

After ingalation, each well will be developed by removing at least three well volumes by purging with a
submersible or perigtatic pump. Headspace measurement of VOCs will be made on purged ground
water using the field screening equipment. I the headspace VOC reading exceeds 10 parts per million
(ppm), the purge water will be drummed or containerized until the ground water sample test results are
obtained to evaluate digposa options. If the headspace VOC readings are less than 10 ppm, the water
will be discharged ongte.
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Monitoring wells will be alowed to stabilize for a period of at least seven days prior to sampling. At this
time the water level in the wells will be surveyed in an atempt to confirm the direction of ground water
flow at the Stes.

Following the well ingtdlation and development process, TRC will collect ground water samples from
each monitoring well to determine whether Site use hasimpacted ground water conditions at the Site.
Samples will be obtained using low-flow sampling techniques. TRC will submit the ground water
samplesto alaboratory for chemica anadyss. Prior to ground water sample collection, TRC will dso
measure water levelsto asss in data interpretation. TRC will measure well casing elevations and
prepare a Site sketch with taped distance measurements for use in drafting an gpproximated ground
water contour plan.

All soil and ground water samples from the Site will be placed on ice, kept cool (4°C £ 2°C) and will be
delivered to an off-dte [aboratory following proper chain-of-custody procedures. A trip blank and field
duplicate samples will aso be collected to provide quality assurance/qudity control data.

5.2  Equipment Decontamination Procedures

All mgor decontamination of downhole and excavation equipment will be conducted at a designated
decontamination are(s). When gppropriate, drill rigswill be seam deaned and drilling equipment will
be decontaminated prior to moving. Drilling equipment used for multiple boreholes will be
decontaminated by steam cleaning prior to beginning each boring. (Split-spoons should be made of
dainless sed, but carbon sted is acceptableif it isrust-free)

Minor decontamination such as cleaning of sampling equipment will be performed a each sampling site.
Smadler sampling equipment such as split spoons, Sainless sted or Teflon spatulas and gainless sed
mixing pans will be decontaminated using the following procedures:

Wash and scrub with low-phosphate detergent in tap water;

Rinse with deionized water;

Rinse with nitric acid (10% nitric acid for Sainless sted equipment and 1% nitric acid on dll
other equipment);

Rinse with pedticide-grade methanal;

If aily, rinse with pesticide-grade hexane;

Air dry - on clean polyethylene sheeting;

Rinse with deionized water;

Air dry - on clean polyethylene sheeting;

Wrgp in duminum fail, shiny sde out for trangport; and

Clean equipment may rest on - but never be wrapped in - dean polyethylene shegting.
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Soils (excess sample volume, auger cuttings, etc.) will be returned to their place of origin (either placed
indgde of the boreholes or dispersed near the borehole location). The PID and visua observations will
be used to determine if resduas require further handling and disposa

(e.g., off-gte digposal as RCRA wastes). Residuals screened for disposa as a hazardous materia will
be properly disposed of by the City of Sdem.

L2004-123



City of Salem Brownfields QAPP
Former FlynnTan Manufacturing Company and

Revison Number: 0
Revision Date: April 27, 2004

61 Ward Street
Salem, MA Page 22 of 55
6.0 APPENDIX F
6.1  Sampling and Analytical M ethods Requirements
Table F-1 Sampling and QA Summary
Former FlynnTan Manufacturing Company Ste- Salem, MA
Sample (A), (B) Number of Analytical Method Sample Holding Timefrom . (B)
Matrix Parameter | Sample Type Samples® © Reference Preservation Collection Container
Methanol - High-Leve! 2-40 mL Methanol
preservedinthe | ;) io analysis reserved VOA
Field Sample, 10 samples, field and Cool to & y b . ]
Trip Blank, Field 3TripBlanks, | " 2% 4°C (high-level); vials (high-level);
Sail VOCs : i Method 5035A/8260B ' Low-Level: or 2-40 mL vids
Duplicate (FD) and 1FD and and water — . .
(WSC-CAM-IIA) . 48 hoursto freezing at with lab reagent
MS/ MSD 1MS/MSD preserved in the ) .
: <-7°C; 14 daysto water and magnetic
fieldand Cool to | 4 ayes stir bar (low-level)
£C (low-level). Y
Field Sample, éOT?mg:;’ks MA DEP Method '\/:2;2?\':;; e 2-40 ml Methanol
Sail VPH Trip Blank, FD and P " | (January 1998) Rev. 0 b 28 daysto analysis preserved VOA
MS/ DUP 1 FD and (WSC-CAM-va) | fieldand Cool to vials
1MS/ DUP 4C
Field Sample, Field 10 samples, MA DEP Method 7 daysto extraction; 1-4 07 dlassiar
Sail EPH Duplicate and 1FD and (January 1998) Rev. 0 Cool to4°C 40 days from extraction wIT eflgn I nl ed
MS/DUP 1 MSDUP (WSC-CAM-IVB) to analysis cep
SW-846
MCP Metals | Field Sample, Field 10 samples, Method 6010B i 1-8 0z
. . o Mercury: 28 days
Sail plus Duplicate 1FD and Method 7471A Cool to4°C Other Metals 180 davs Polyethylene/glass
Mercury and MS/DUP 1MS/DUP (WSC-CAM-IIIA and ' Y bottle and cap
11B)
Field Sample, Field SW-846 methods .
Soil Hexavgl ent Duplicate and TBD 3060A/7196A Cool to 4°C 30 daysto extraction; ! 4 0z. glassjar
Chromium daysto analysis
MSDUP (WSC-CAM-VIB)
Field Sample, Field 6 samples, SW-846 14 daysto extraction; 1-4 07 dlass iar
Sail SVOCs Duplicate and 1FD and M ethod 8270C Cool to 4°C 40 days from extraction wIT eflgn I n] ed
MS/MSD 1 MSMSD (WSC-CAM-IIB) to analysis cap
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Table F-1 Sampling and QA Summary
Former FlynnTan Manufacturing Company Ste- Salem, MA
Sample (A), (B) Number of Analytical Method Sample Holding Timefrom . (B)
Matrix Parameter | SampleType Samples ™ © Reference Preservation Collection Contalner
Totd Field Sample, Field | 6 samples, SW-846 method 1-80z.
Sail . Duplicate and 1FD and 9010B/9014 Cool to 4°C 14 daysto analysis Polyethylene/glass
Cyanide bottl d
MS/DUP 1MSDUP | (WSC-CAM-V1A) ottieand cap
. _ 10 samples, _
Soil pH Field Sample, Field ) oy g SW-846 method 9045C | Cool to 4°C 24 hoursto analysis -4 ozglassjar
Duplicate and DUP w/Teflon lined cap
1DUP
Field Sample, Field 10 samples ASTM Method l-4 0z glassjar
i ’ ° 24 h i )
Soil ORP Duplicateandpup | + 70 ad D1498-00, modiified Cool to 4°C oursto analysis wiTeflon lined cap
1DUP
. Field Sample, Field 3 samples, SW-846 14 daysto extraction; 1-80z wide mouth
Sail PCBs Duplicate and 1FD and M ethod 8082 Cool to 4°C 40 days from extraction | glassjar with
MS/MSD 1MSMSD (WSC-CAM-VA) to analysis Teflon lined septa
Ground EISI ?if:trzple’ red Iﬁin%?asnk 1 | SW-8%6 Cool to 4°C; 240 mL VOA vids
VOCs P ' . P ' Method 8260B ' 14 daysto analysis with Teflon-faced
Water MS/MSD and Trip FD and (WSC-CAM-11A) HCl to pH <2 septa
Blank 1 MSMSD i
. . 7 samples, .
Field Sample, Field . ' MA DEP Method o 2-40 mL VOA vids
Ground VPH Duplicate, MS/DUP 1 Trip Blank, 1 (January 1998) Rev. 0 Cool to 4°C, 14 daysto analysis with Teflon-faced
Water and Trip Blank FD and (WSC-CAM-va) | HeltopH < septa
P 1MS/IDUP i
Field Sample, Field 7 samples, MA DEP Method o 14 daysto extraction; T .
\(/B\Irgtuer:d EPH Duplicate and 1FD and (January 1998) Rev. 0 (H:%oll ttg 4HC<'2 40 days from extraction i}TI;Ie;r?II?::éars
MS/DUP 1 MSDUP (WSC-CAM-IVB) P to analysis cap
i ) SW-846 Methods .
Ground L\)’:ESP Metals g'ssiiztrzp;fd d I ?é“;’r!zs’ 60108 and 7470A Cool 10 4°C; Mercury: 28 days éolh'/'etﬁ:ygl'earfz o e
Water Mercury MS/DUP 1 MS/DUP |(Y|VBS)C-CAM-I IIAand | HNOsto pH <2 Other Metals: 180 days and cap
i i SW-846 M ethod -1li
Ground Total Fleld_SampIe, Field 7 samples, N&OH to pH>12 _ 1-1 liter
. Duplicate and 1FD and 9010B/9014 . 14 daysto analysis polyethylene bottle
Water Cyanide Cool to 4°C
MS/DUP 1 MS/DUP (WSC-CAM-VIA) and cap
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Table F-1 Sampling and QA Summary
Former FlynnTan Manufacturing Company Ste- Salem, MA
Sample (A), (B) Number of Analytical Method Sample Holding Timefrom . (B)
Matrix Parameter | Sample Type Samples® © Reference Preservation Collection Container
Ground Field Sample, Field 3 samples, SW-846 7 daysto extraction; 40 2.1 liter alass iars
Water SVOCs Duplicate, and 1FD and Method 8270C Cool to 4°C days from extraction to wiT eflorgnjlin eé
MS/MSD 1 MS/MSD (WSC-CAM-IIB) analysis cap
Ground SW-846 7 daysto extraction; 40 2.1 liter glass iars
Water PCBs Field Sample 1sample Method 8082 Cool to 4°C days from extractionto | eflog lin e(Jj
(WSC-CAM-VA) analysis cep

(A) MS/IMSD = Matrix spike/matrix spike duplicate samples; MS/DUP = Matrix spike/duplicate samples; and FD = Field Duplicate samples.

(B) Dueto thelow number of groundwater samplesto be analyzed for PCBs (i.e., only one field sample), quality control samples (i.e., Field Dupe, MS/M SD)
will not be submitted for PCB analysis of groundwater.

(C) MS/MSD and MS/DUP samples require triplicate volume for water samples.
(D) Method will be modified to allow for afinal extract volume of 2mL.
TBD — To Be Determined based upon results of pH, ORP, and total chromium.
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Table F-2 Sampling and QA Summary
61 Ward Street Site- Salem, MA
Sample A), (B) Number of Analytical Method . Holding Timefrom (B)
Matrix Parameter Sample Type Samples @ © Reference Sample Preservation Collection Container
.| High-Leve: 2-40 mL Methanol
Methanol - preserved in .
Field Sample, 3 samples, the field and Cool to 14 daysto andlysis p_r&servgd VOA ]
TripBlank, Fidd | 1TripBlank, | —.5% #C (high-level); and vials (high-level);
Sail VOCs : ! ' Method 5035A/8260B e Low-Level or 2-40 mL vids
Duplicate and 1FD and (WSC-CAM-IIA) water —preserved N the | g hours to freezing | with lab reagent
MS/ MSD 1MSMSD field and Cool to 4°C oo g agent
(low-level) at<- _C, 14 daysto w_ater and magnetic
' analysis stir bar (low-level)
_IIZ_IrIeIdBSgnﬂ kp Ile:’i dd i'sl'?lm %quk MA DEP Method Methanol preserved in 2-40 mL Methanol
Sail VPH Pt i P ' (January 1998) Rev. 0 the field and Cool to 28 daysto analysis | preserved VOA
Duplicate (FD) and 1FD and (WSC-CAM-IVA) 20 vidls
MS/DUP 1MSDUP
Field Sample, Field | 3 samples, MA DEP Method Zéjgysst?rgﬁrac“"”; oy alassiar
Soil EPH Duplicate and 1FD and (January 1998) Rev. 0 Cool to 4°C extr:é/tion 0 wIT efl?m I nJ ed
MS/DUP 1MSDUP (WSC-CAM-IVB) ) cap
analysis
SW-846
MCP Metals Fidd Sample, Fidd 3 samples, Method 6010B Mercury: 28 days 1-8 0z
Sail lus Mercur Duplicate 1FD and Method 7471A Cool to 4°C Other Metals: 180 Polyethylene/glass
P Y | andMs/ DUP 1MS/DUP (WSC-CAM-I1IA and days bottle and cap
11B)
SW-846 14 daysto ) :
Soil i o extraction; 40 days 1-80z wide mouth
PCBs Field Sample 1sample Method 8082 Cool to 4°C f : glassjar with
rom extraction to .
(WSC-CAM-VA) andlysis Teflon lined septa
) ) 3 samples, .
Field Sample, Field . ' MA DEP Method o 2-40 mL VOA vids
Ground VPH Duplicate, MS/'DUP 1 Trip Blank, 1 (January 1998) Rev. 0 Cool to 4°C; 14 daysto analysis with Teflon-faced
Water and Trip Blank FD and (WSC-CAM-IVA) HCItopH <2 septa
P 1MS/DUP i
) ) 14 daysto
Ground Fleld. Sample, Field 3 samples, MA DEP Method Cool to 4°C; extraction, 40 days 2-1liter glassjars
Water EPH Duplicate and 1FD and (Januery 1998) Rev. 0 HCltopH <2 from extraction to w/Teflon lined
MS/DUP 1MS/DUP (WSC-CAM-IVB) P eraivsis cap
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Table F-2 Sampling and QA Summary
61 Ward Street Site- Salem, MA
Sample A), (B) Number of Analytical Method . Holding Timefrom (B)
Matrix Parameter Sample Type Samples @ © Reference Sample Preservation Collection Container
. . SW-846 Methods _ .
Ground MCP Metals Fleld_SampIe, Field 3 samples, 60108 and 7470A Cool t0 4°C: Mercury: 28 Fjays 1-1liter glass or
Water plus Mercury Duplicate and 1FD and (WSC-CAM-IIIA and | HNO; to pH <2 Other Metals: 180 polyethylene bottle
MSDUP 1 MS/DUP IiB) days and cap

(A) MS/MSD = Matrix spike/matrix spike duplicate samples; MS/DUP = Matrix spike/duplicate samples; and FD = Field Duplicate samples.

(B) Dueto the low number of soil samplesto be analyzed for PCB (i.e., only one field sample), quality control samples (i.e., Field Dupe, MS/MSD) will not be
submitted for PCB analysis of soils.

(©) MS/MSD and MS/DUP samples require triplicate volume for water samples.
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Analytical Method Reference:

Project Analytical Standard Operating

Procedur es (SOPs):

la

40 CFR 136.3e Required containers, preservative techniques, and
holding times

1b.

SeethelLab QA
(Attachment A).

Manual

2a

Wagner, R.E., Kotas, W.A., Hotaling, I.C., Hynes, T.C., Daly, J.
and McTague, M.F. (eds.). Guideto Environmental Analytical
Methods, 5" ed. Genium Publishing Corporation, Amsterdam,
NY. 2003. Reference for SW-846 information on method
validation, calibration guidelines, and QC checks.

2b.

Same as above

USEPA. Total and Amenable Cyanide: Distillation. SW846
Method 9010B, Revision 2. December 1996.

3b.

Same as above

USEPA. Volatile Organic Compounds by Gas
Chromatography/Mass Spectrometry. SW846 Method 8260B,
Revision 2. December 1996.

4b.

Same as above

USEPA. Closed-System Purge-and-Trap and Extraction for
Volatile Organicsin Soil and Waste Samples. SW846 Method
5035A, Draft Revision 1. July 2002.

5b.

Same as above

USEPA. Inductively Coupled Plasma-Atomic Emission
Spectrometry. SW846 Method 6010B, Revision 2. December
1996.

6b.

Same as above

Ta.

USEPA. Mercury in Solid or Semisolid Waste (Manual Cold-
Vapor Technique). SW846 Method 7471A, Revision 1.
September 1994,

7b.

Same as above

USEPA. Mercury in Liquid Waste (Manua Cold-Vapor
Technique). SW846 Method 7470A, Revision 1. September
1994

8b.

Same as above

%a

MADEP. Method for the Determination of Extractable Petroleum
Hydrocarbons (EPH). January 1998.

9b.

Same as above

10a.

MADEP. Method for the Determination of Volatile Petroleum
Hydrocarbons (VPH). January 1998.

10b.

Same as above

11a

USEPA. Polychlorinated Biphenyls (PCB) by Gas
Chromatography. SW846 Method 8082, Revision 0. December
1996,

11b.

Same as above

12a

USEPA. Titrimetric and Manual Spectrophotometric
Determinative Methods for Cyanide. SW846 Method 9014,
Revision 0. December 1996.

12b.

Same as above

13a

USEPA. Chromium Hexavalent (Colorimetric). SW846 Method
7196A, Revision 1. July 1992.

13b.

Same as above

l4a

USEPA. Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry. SW846 Method 8270C,
Revision 3. December 1996.

14b.

Same as above

15a

USEPA. Alkaline Digestion for Hexavalent Chromium. SW846
Method 3060A, Revision 1. December 1996.

15b.

Same as above

16a

USEPA. Soil and Waste pH. SW846 Method 9045C, Revision 3.
January 1995.

16b.

Same as above
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Analytical M ethod Reference:

Project Analytical Standard Operating

Procedur es (SOPs):

17a ASTM. Standard Practice for Oxidation-Reduction Potential of
Water. ASTM D1498-00.

17b.

Same as above
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7.0 APPENDIX G
7.1  Preventative Maintenance— Field Equipment

Instruments and equipment used to gather, generate, or measure environmenta detawill be cdibrated
with sufficient frequency and in such amanner that accuracy and reproducibility of results are congstent
with the manufacturer's specifications. The cdibration and internal standards shall meet dl criteria
specified in the referenced anaytica method.

For dl andyses for which EPA or DEP gpproved methods exigt, the laboratory will employ such
methods and follow the caibration procedures and frequencies specified.

Cdibration of field instruments and equipment will be performed as specified by the manufacturer or
more frequently as conditions dictate. The minimum calibration of field insrumentation is once a the
beginning of each day, and as necessary. Cdlibration standards used as reference standards will be
traceable to the National Ingtitute of Standards and Technology (NIST), when existent.

Records of cdlibration, repair, or replacement will be filed and maintained by the designated laboratory

personnd performing qudity control activities. Cdibration records of assgned laboratories will be filed
and maintained at the laboratory location where the work is performed and subject to QA audit.
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I nstrument Activity Frequency SOP Ref.
PID! Field Sample Screening Daily Per Headspace Field Screening

Procedure, TRC SOP 016.

Water level meter

Clean meter and visually
inspect for defective parts

Daily prior to use

Per Water Level and Product
Measurement SOP, TRC SOP
012

instrument (Y Sl or
equivalent multi-
parameter meter)

Turbidimeter Visually inspect for defective Daily prior to use Per Calibration of Field
parts Instruments for Water Quality
Parameters SOP, TRC SOP 024
Water quality (See below) (See below) (See below).

pH Probe Clean/visually inspect probe Prior to initial use, and | Per Calibration of Field
when unstable Instruments for Water Quality
readings occur Parameters SOP, TRC SOP 024
DO Probe Clean/visually inspect probe, Prior toinitial use, and | (Same as above)
change KCI, and change if bubbles appear
TeflonO membrane below membrane, if
unstable readings are
given, or if dried
electrolyte visible on
membrane or o-ring.
Specific Clear opening to probe Prior toinitial use (Same as above)
Conductance
Electrode
Thermistor-Temp. Visually inspect probe Daily before use (Same as above)
Sensor
ORP Electrode Visually inspect probe Daily before use (Same as above)

1 - PID — Photoionization detector.
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8.0 APPENDIX H
8.1  Calibration and Corrective Action — Fidd Equipment
- Acceptance Corrective
Instrument Activity Frequency Criteria Action SOP Ref.

PID Check Beginning | £ 10% of true value Re-calibrate using Per TRC SOPfor
calibrationon | and end of manufacturer’s Headspace Field
sitewith span | day instructions and re- Screening
gas (e.g., check with span gas; | Procedure.
isobutylene) replaceif faulty.

Water level TRCtoperform | Priortouse | £ 0.1 feet Re-calibrate using Per TRC SOPfor

meter independent manufacturer’s Water Level and
check of instructions and re- Product
accuracy check; replaceif M easurement.

faulty.

Turbidimeter | Check Daily +5% Re-calibrate using Per TRC SOP for
calibration before use manufacturer’s Cadlibration of
using standard instructions and re- Field Instruments
turbidity check; replaceif for Water Quality
solutions faulty. Parameters.

YS or Check Daily Temperature — Re-calibrate using Per TRC SOP for

equivalent accuracy using | beforeuse | £0.15°Cof NIST manufacturer’s Cadlibration of

water quality | standard certified thermometer | instructionsand re- Field Instruments
probe solutions check; replaceif for Water Quality

D.O.-+0.2mg/L for faulty. Parameters.

00

pH — stable readings

+0.1 pH unitswithin 3

minutes

specific conductance-

+ 1 umho/cm of

standard

ORP-+1mV of

standard

NA — Not applicable.
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9.0 APPENDIX |
9.1  Preventative Maintenance — L aboratory Equipment
I nstrument Activity Frequency SOP Ref *
GC/IMS Maintain per manufacturer’s Per manufacturer’s 43, 14a
instructions instructions
ICP-AES Maintain per manufacturer’s Per manufacturer’s 6a
instructions instructions
GC/ECD Maintain per manufacturer’s Per manufacturer’s 1lla
instructions instructions
CVAA Maintain per manufacturer’s Per manufacturer’'s 7a, 8a
instructions instructions
GC/FID Maintain per manufacturer’s Per manufacturer's 9%, 10a
instructions instructions
GC/PID Maintain per manufacturer’s Per manufacturer’'s 10a
instructions instructions
Spectrophotometer | Maintain per manufacturer’s Per manufacturer’s 3q, 123, 134, 15a
instructions instructions
pH Meter Maintain per manufacturer’s Per manufacturer’s 16a
instructions instructions
ORP Meter Maintain per manufacturer’s Per manufacturer’s 17a

instructions

instructions

* Reference Number from Appendix F, Method and SOP Reference Table.

L2004-123




City of Salem Brownfields QAPP
Former FlynnTan Manufacturing Company and

Revison Number: 0
Revision Date: April 27, 2004

61 Ward Street
Salem, MA Page 33 of 55
10.0 APPENDIX J
10.1 Calibration and Corrective Action — Laboratory Equipment
Instrument Activity Frequency Acceptance Criteria Corrective Action SOP Ref .*
GC/IMS Initial calibration—5levels-one= | Prior to sample analysis Response Factor (RF)>0.05 and | Service Instrument 43, 14a
guantitation limit %RSD < 30%
GC/IMS Continuing calibration—mid-level | Once every 12 hours prior to RF-%D < 25% from initia Reanalyze continuing 43, 14a
standard sample analysis calibration calibration standard. If
still outside limits,
recalibrate and
reanalyze all samples
since last compliant
calibration standard.
ICP-AES Initial calibration- per instrument | Prior to sample analysis Per manufacturer’s Run new calibration 6a
manufacturer’s specifications — 1 specifications and method curve and/or service
level and ablank (Low-level requirements instrument
calibration standard at
guantitation limit must be analyzed
if notincludedininitial
calibration.)
ICP-AES Continuing calibration —midlevel Every 10 samplesand at end of | 90-110% Reanalyze continuing 6a
standard the analytical run calibration standard. If
still outside limits,
recalibrate and
reanalyze al samples
since last compliant
calibration standard.
GC/ECD Initial calibration—5levels-one= | Prior to sampleanalysis Cadlibration Factor (CF) - % RSD | Run new calibration 1lla
quantitation limit <20% or r>0.99 curve and/or service
instrument
GC/ECD Continuing calibration— mid-level | 1 standard per 20 samples or CF— %D < 15% from initia Reanalyze continuing 1lla
standard every 12 hours, whichever is calibration calibration standard. If
more frequent still outside limits,
recalibrate and
reanalyze all samples
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Instrument Activity Frequency Acceptance Criteria Corrective Action SOP Ref .*
since last compliant
calibration standard.
CVAA Initial calibration—5 levelsand a Prior to sample analysis r>0.995 Run new calibration 7a 8a
blank (onelevel must be at curve and/or service
quantitation limit) instrument
CVAA Continuing calibration—mid-level | Every 10 samples and at the 80-120% Reanalyze continuing 73, 8a
standard end of the analytical run calibration standard. If
still outside limits,
recalibrate and
reanalyze all samples
since last compliant
calibration standard.
GC/FID Initia calibration—5levels-one= | Prior to sample analysis CF-%RSD =25%or r>0.99 Run new calibration 9, 10a
quantitation limit curve and/or service
instrument
GC/FID Continuing calibration— mid-level | 1 standard per 20 samplesand | CF- %D < 25% from initia Reanalyze continuing 9%, 10a
standard at end of analytical run calibration calibration standard. If
still outside limits,
recalibrate and
reanalyze all samples
since last compliant
calibration standard.
GC/PID Initial calibration—5levels-one= | Prior to sampleanalysis CF-%RSD =25%or r>0.99 Run new calibration 10a
quantitation limit curve and/or service
instrument
GC/PID Continuing calibration—mid-level | 1 standard per 20 samplesand | CF- %D < 25% from initia Reanalyze continuing 10a
standard at end of analytical run calibration calibration standard. If
still outside limits,
recalibrate and
reanalyze all samples
since last compliant
calibration standard.
Spectro- Initial calibration—5 levelsand a Prior to sample analysis r>0.995 Run new calibration 3a 12a
photometer — blank (one level must be at curve and/or service
cyanide quantitation limit) instrument
Spectro- Continuing Calibration—mid-level | Every 10 samplesand at end of | 85-115% Reanalyze continuing 33 12a
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Instrument Activity Frequency Acceptance Criteria Corrective Action SOP Ref .*
photometer — standard the analytical run calibration standard. If
cyanide still outside limits,
recalibrate and
reanalyze all samples
since last compliant
calibration standard.
Spectro- Initia calibration—5 levelsand a Prior to sample analysis r>0.995 Run new calibration 133, 15a
photometer — blank (one level must be at curve and/or service
Cr+6 quantitation limit) instrument
Spectro- Continuing calibration —mid-level Every 10 samplesand at end of | 80-120% Reanalyze continuing 133, 15a
photometer — standard the analytical run calibration standard. If
Cr+6 still outside limits,
recalibrate and
reanalyze all samples
since last compliant
calibration standard.
pH Initial calibration— 2 levels 3 pH Prior to sample analysis +0.05 pH units of true value Recalibrate and/or 16a
units or more apart serviceinstrument.
ORP Initia calibration-1 level Prior to sample analysis +5% of truevalue Recalibrate and/or 17a
service instrument.

* Reference Number from Appendix F, Method and SOP Reference Table.
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11.0 APPENDIX K
11.1 Sample Handling and Custody Requirements

The purpose of chain-of-custody procedures is to document the identity of the sample and its handling
from its first existence as a sample until andysis and data reduction are completed. Custody records
trace a sample from its collection through dl transfers of custody until it istranferred to the anaytica
laboratory. Interna laboratory records then document the custody of the sample through its fina

disposition.

All materias such as field and |aboratory notebooks and loghooks, field and laboratory data records,
correspondence, reports, chain-of-custody records and instrument printouts will be clearly labeled with
the project number and become a permanent part of the project file.

11.1.1 Field Sampling Operations

Preprinted sample identification labels will be used to ensure that the required information is entered in
thefield. Each collected sample shdl have acompletdly filled-in sample label securdly attached. In
addition, the sample identification number will be marked on the container with a permanent marker so
that the sample can be properly identified even if the label is separated from the sample.

Figure K -1 shows the generd sample label and custody sedl that will be used to identify and sedl
samplesin thefidd. Figure K-2 shows agenera use chain-of-custody record. This two-part form will
be used to document sample transfer in the field, from sampling personnd to the anaytica |aboratory.
The Fied Team Leader will coordinate the packing and shipment of dl samples.

TRC intends to ship dl samples viaacourier service or an overnight ddivery service within 24 hours of
collection.
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Sample Label
TCLIENTISOURCE O GRAB
O COMFOSITE
OTHER
SITE NAME DATE
SAMFLE # ~ | TIME
ANALYSIS FRESERVATIVE
| COLL BY

Custody Seal

- s~ CUSTODY SEAL

@‘3

Date
Signature

FigueK-1  Sample Labd and Chain-of-Custody Sedl
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Promd Na Diate Shi pped
Earmiphing Dirdeds) AirEdll Mo
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FigureK-2  Chain-of-Custody Record
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11.1.2 Sample Identification

Each separate sample will be identified using the sample label shown in Figure K-1. The sampler will
complete dl information, using a black waterproof pen, asfollows.

A.

L2004-123

The “ Sample Number” will be the number assigned to the particular sampling ation,
induding the depth of sampling, if relevant.

Example:

Sample “B2-2-4" indicates that the sample was taken from Boring No. 2 & the 2-4
foot interval; and

Sample “MW-1" indicates that the sample is a ground water sample taken from Well
Location No. 1.

The “Client/Source and Site Name” for a particular sampling event.
Example: Sdlem Brownfields, 242 Water Street

The“Andyss’ will beindicated for each sample.

Example VPH

The “Preservative’ will beindicated for each sample.

Example: Methanol

The“Date’ will be the date the sample was collected, using the format:
MM-DD-YY.

Example 04-16-04

The“Time" will be the time the sample was collected, usng military time.
Example 14:30

The sampler’s name will be printed in the “Call. By” section.

The sampler will check off grab or composite box.
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Prior to going to the fidd, this sample identification procedure will be further refined (if necessary), so
that asample is accurately and eadly identified.

Thissample label contains the authoritative information for the sample. Inconsistencies with other
documents will be settled in favor of the vid or container labd unless otherwise corrected in writing from
the field personnd collecting samples.
All samples andlyzed by the laboratory are to be considered to be of an evidentiary nature. The
possession of samples must be tracegble from the time samples are collected in the field until the analysis
is completed and the data are entered as evidence. The tracing of the samples is accomplished by
“chain-of-custody” procedures as follows:

1) A chain-of-custody record (Figure K-2) will be completed for each set of samples.

2) Samples will not leave custody of the fidld investigator until relinquished to ancther

party.

Custody is defined as:

1) In actud physica possession of field personnd.

2) In the field personnd’ s view after being in physical possesson.

3) In alocked area after being in physica possession.

4) In adesignated, locked storage area.
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11.2 Laboratory Operations

All samples submitted to the analytical laboratory selected for the project will be brought to the sample
bank manager, who will continue the chain-of-custody by assigning a unique control number to each
sample on receipt; this number identifies the sample through al further handling. The ssmple will be
recorded in aMaster Sample Log under its control number. Each sample entry in the Master Sample
Log has the following informetion:

Laboratory Control Number;

Sample description;

Sample condition;

Sgnature of person completing sample record; and
Date of sample receipt.

Samples shdl be stored in locked storage areas with provision for hazardous materiad storage. The
sample bank manager will store each sample in the appropriate area under the laboratory’ s unique
control number.

The sample bank manager will initiate alog entry for each sample in the Master Sample Log and ensure
that handling of each sampleis appropriaidy documented. Each andyst working with the sample will
first go to the sample bank manager and record in the Master Sample Log actions taken on the sample,
thereby maintaining the chain-of-custody of the origind sample.

Project sampleswill be digposed of in an gppropriate manner by the laboratory.
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120 APPENDIX L
12.1  Analytical Precison, Accuracy and Sensitivity
Analytical Quan_tltf_amon Precision Accuracy Completeness
Analyte Limit . . -
Method . (water/soil) | (water/soil) | (water/soil)
(water/soil)
VOCs 8260B Seefirst table | See second table below 9%
Volatile Petroleum MA DEP Method below (“Laboratory Precision
Hydrocarbons (VPH) Rev. 0 (January (“Laboratory | Accuracy Objectives”)
1998) Analysis
Extractable Petroleum | MA DEP Method Parameter
Hydrocarbons (EPH) | Rev. 0 (January Table")
1998)
PCBs 8082
Metals 6010B and
T470A/7471A
Cyanide 9010B/9014
Hexavalent Chromium | 3060A/7196A
()
SVOCs 8270C
pH 9045C
ORP ASTM D1498-00
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Laboratory Analysis Parameter Table
Quantitation Limit Objective
Parameter Aqueous Soil/Sediment
ug/L ug/kg

Volatile Organic Compounds (VOCs)

Acetone 5 5

Tert Amyl Methyl Ether (TAME) 10 10

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Butylbenzene, sec-

Butylbenzene, n-

Butylbenzene, tert-

Carbon Disulfide

Carbon Tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

Chlorotoluene 2-

Chlorotoluene 4-

1,2,Dibromo-3-chloropropane

Dibromoethane, 1,2- (EDB)

Dibromomethane

Dichlorobenzene 1,3-

Dichlorobenzene 1,2-

Dichlorobenzene 1,4-

Dichlorodifluoromethane (Freon 12)

Dichloroethane 1,1-

Dichloroethane 1,2-

Dichloroethylene 1,1-

Dichloroethylene, cis-1,2-

Dichloroethylene, trans-1,2-

Dichloropropane 1,2-

Dichloropropane 1,3-

Dichloropropane 2,2-

Dichloropropene 1,1-

Dichloropropene cis-1,3-

Dichloropropene trans-1,3-

(R[N RISRIGRIGR IR RI RGN NS RIGRIGR GRS RIGRIGR OIS RIGRIGNIGNISRIGRIGEIGNISRIGRIGRIGNISRIGRIGN ]I

(ORISR IR IO RIGRIGRIOGRIORGRGREIGRORGROGRIOROEGEGRIORORGEIGRORGRGRIORGRGEIGRGRGRIGRIGRIGEINI6]

Diethyl Ether

S

=
o
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Laboratory Analysis Parameter Table
Quantitation Limit Objective
Parameter Aqueous Soil/Sediment
ug/L ug/kg

Diisopropyl Ether 10 10
Dioxane, 1,4- 100 100
Ethyl Tertiary Butyl Ether 10 10
Ethylbenzene
Hexachlorobutadiene
Hexanone, 2-

| sopropylbenzene (Cumene)

| sopropyltoluene, p-

Methyl Ethyl Ketone (MEK)

Methyl Isobutyl Ketone (MIBK)

Methyl Tertiary Butyl Ether (MTBE)

Methylene Chloride

Naphthalene

Propylbenzene, n-

Styrene

Tetrachloroethane 1,1,1,2-

Tetrachloroethene 1,1,2,2-

Tetrachloroethylene

Tetrahydrofuran (THF)

Toluene

Trichlorobenzene, 1,2,4-

Trichlorobenzene, 1,2,3-

Trichloroethane 1,1,1-

Trichloroethane 1,1,2-

Trichloroethylene (TCE)

Trichlorofluoromethane (Freon 11)

Trichloropropane, 1,2,3-

Trimethylbenzene, 1,2,4-

Trimethylbenzene, 1,3,5-

(G RIGRINSEIG RIS RIGRIGR ISR RIGRIGR OGN IORIGRIGE OGN IHRIGRIGRIGNIGRIGRIGEIGEISRISRIGEIGEI

gaoojonjonjonjforjorjonjorforjorjorforjorjorjorforjorjor(forjorjorjforforjor ol (oo

Vinyl chloride

Xylene, o-

Xylenes, m&p-

Inorganics

Antimony 20 1,000
Arsenic 20 1,000
Barium 200 10,000
Beryllium 5 300
Cadmium 5 300
Chromium 20 1,000
Lead 10 500
Mercury 02 33
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Laboratory Analysis Parameter Table
Quantitation Limit Objective
Parameter Aqueous Soil/Sediment

ug/L ug/kg
Nickel 50 2,500
Selenium 30 1,500
Silver 10 1,500
Thallium 20 1,000
Vanadium 50 2,500
Zinc 50 2,500
Hexavaent Chromium NA 4,000
Cyanide 10 1,000
Extractable Petroleum Hydrocarbons (EPH)
Acenaphthene 5 500
Acenaphthylene 5 500
Anthracene 5 500
Benzo(a)anthracene 5 500
Benzo(a)pyrene 5 500
Benzo(b)fluoranthene 5 500
Benzo(g,h,i)perylene 5 500
Benzo(k)fluoranthene 5 500
C9-C18 Aliphatics 30 3,000
C11-C22 Aromatics 85 8,500
C19-C36 Aliphatics 40 4,000
Chrysene 5 500
Dibenzo(a,h) anthracene 5 500
Fluoranthene 5 500
Fluorene 5 500
Indeno (1,2,3-cd) pyrene 5 500
2-Methylnaphthalene 5 500
Naphthalene 5 500
Phenanthrene 5 500
Pyrene 5 500
Volatile Petroleum Hydrocarbons (VPH)
C5-C8 Aliphatics 100 5,000
C9-C12 Aliphatics 20 1,000
C9-C10 Aromatics 30 1,500
Benzene 5 250
Ethylbenzene 250
M ethyl-t-butyl ether 15 250
Naphthalene 10 500
Toluene 15 750
m,p-Xylene 20 1,000
o-Xylene 10 500
Semivolatile Organic Compounds (SVOCs)
Acenaphthene 10 330
Acenaphthylene 10 330
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Laboratory Analysis Parameter Table
Quantitation Limit Objective
Parameter Aqueous Soil/Sediment
ug/L ug/kg
Acetophenone 10 330
Aniline 10 330
Anthracene 10 330
Azobenzene 10 330
Benzo(a)anthracene 10 330
Benzo(a)pyrene 10 330
Benzo(b)fluoranthene 10 330
Benzo(k)fluoranthene 10 330
Benzo(g,h,i)perylene 10 330
Bromopheny! phenyl ether, 4- 10 330
Butyl benzyl phthalate 10 330
Butyl phthalate, Di-n- 10 330
Bis(2-Chloroethoxy)methane 10 330
Bis(2-Chloroethyl)ether 10 330
Bis(2-Chloroisopropyl)ether 10 330
Chloroaniline, 4- 10 330
Chloronaphthalene, 2- 10 330
Chlorophenol 2- 10 330
Chrysene 10 330
Dibenz(a,h)anthracene 10 330
Dibenzofuran 10 330
Dichlorobenzene, 1,2- 10 330
Dichlorobenzene, 1,3- 10 330
Dichlorobenzene, 1,4- 10 330
Dichlorobenzidine, 3,3'- 10 330
Dichlorophenol 2,4- 10 330
Diethyl phthalate 10 330
Dimethylphthalate 10 330
Dimethylphenol 2,4- 10 330
Dinitrophenol 2,4- 20 670
Dinitrotoluene 2,4- 10 330
Dinitrotoluene 2,6- 10 330
Bis (2-Ethylhexyl) phthalate 10 330
Fluoranthene 10 330
Fluorene 10 330
Hexachlorobenzene 10 330
Hexachlorobutadiene 10 330
Hexachloroethane 10 330
Indeno(1,2,3-cd)pyrene 10 330
| sophorone 10 330
M ethylnaphthal ene 2- 10 330
Methylphenal, 2- 10 330
Methylphenol, 3 & 4- 10 330

L2004-123



City of Salem Brownfields QAPP
Former FlynnTan Manufacturing Company and

Revison Number: 0
Revision Date: April 27, 2004

61 Ward Street
Salem, MA Page 47 of 55
Laboratory Analysis Parameter Table
Quantitation Limit Objective
Parameter Aqueous Soil/Sediment
ug/L ug/kg

Naphthalene 10 330
Nitrobenzene 10 330
Nitrophenol, 2- 10 330
Nitrophenol 4- 20 670
Octyl phthalate, di-n- 10 330
Pentachl orophenal 20 670
Phenanthrene 10 330
Phenol 10 330
Pyrene 10 330
Trichlorobenzene, 1,2,4- 10 330
Trichlorophenol 2,4,5- 20 670
Trichlorophenol 2,4,6- 10 330
Polychlorinated Biphenyls (PCBS)

Aroclor 1016 0.2 33
Aroclor 1221 0.2 33
Aroclor 1232 0.2 33
Aroclor 1242 0.2 33
Aroclor 1248 0.2 33
Aroclor 1254 0.2 33
Aroclor 1260 0.2 33
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Parameter Reference Accuracy Objectives Precision Objectives
Metals SW-846 RPD RPD
Method Field Duplicates  Water  Soil
6010B/7471A/7470A All metdls 30 50
% Rec. % Rec. RPD RPD
Matrix Spikes Water Soil Lab Duplicates Water  Soil
All metals 75125 75125 All metals 20 3H5
VOCs SW-846 % Rec. % Rec. RPD RPD
Method 8260B Surrogates Water Sail Field Duplicates Water  Soil
Toluene-d8 70-130 70-130 All compounds 30 50
Bromofluorobenzene 70-130 70-130
1,2-Dichloroethane-d4 70-130 70-130
Dibromofluoromethane ~ 70-130 70-130
% Rec. % Rec. RPD RPD
Matrix Spikes Water Sail MS/M SD Water  Soil
All target VOCs 70-130 70-130 All target VOCs 20 20
SVOCs SW-846 % Rec. % Rec. RPD RPD
Method 8270C Surrogates Water Soil Field Duplicates Water  Soil
Nitrobenzene-d5 30-130 30-130 All compounds 30 50
2-Fluorobiphenyl 30-130 30-130
p-Terphenyl-d14 30-130 30-130
Phenol-d5 15110 30-130
2, 4, 6-Tribromophenol 15-110 30-130
2-Fluorophenol 15-110 30-130
% Rec. % Rec. RPD RPD
Matrix Spikes Water Soil MS/M SD Water  Soil
All target base-neutral 40-140 40-140 All target base- 20 30
SVOCs neutral SVOCs
All target acid SVOCs 30-130 30-130 All target acid 20 30
SVOCs
PCBs SW-846 % Rec. % Rec. RPD RPD
Method 8082 Surrogates Water Sail Field Duplicates Water  Soil
Decachl orobiphenyl 30-150 30-150 |All Compounds 30 50
Tetrachloro-meta- 30-150 30-150
xylene
% Rec. % Rec. RPD RPD
Matrix Spikes Water Sail MS/MSD Water  Soil
Aroclor-1260 40-140 40-140 |Aroclor-1260 50 50
Aroclor-1016 40-140 40-140 |Aroclor-1016 50 50
Cyanide SW-846 RPD RPD
9010B/9014 Field Duplicates Water  Soil
Cyanide 30 50
% Rec. % Rec. RPD RPD
Matrix Spikes Water Soil Lab Duplicates Water  Soil
Cyanide 75125 75125 Cyanide 20 35
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Parameter Reference Accuracy Objectives Precision Objectives
Hexavalent SW-846 RPD RPD
Chromium 3060A/7196A Field Duplicates Water  Soil

Hexavalent 20 50
chromium
% Rec. % Rec. RPD  RPD
Matrix Spikes Water Soil Lab Duplicates Water  Soil
Hexavalent
Soluble Cr* NA 75-125 Chromium 20 *
Insoluble Cr*® NA 75-125
Trivalent Cr NA <10
EPH MA DEP % Rec. RPD RPD
Method Surrogates Water % Rec. Soil| Fidd Duplicates Water  Sail
1-Chlorooctadecane 40-140 40-140 All compounds 30 50
2-Bromonaphthalene 40-140 40-140
2-Fluorobiphenyl 40-140 40-140
o-Terphenyl 40-140 40-140
% Rec. RPD RPD
Matrix Spikes Water % Rec. Soil| Lab Duplicates Water Soil
Acenaphthene 40-140 40-140 All compounds 50 50
Anthracene 40-140 40-140
Chrysene 40-140 40-140
C11-C22 Aromatics 40-140 40-140
C19-C36 Aliphatics 40-140 40-140
C9-C18 Aliphatics 40-140 40-140
Naphthalene 40-140 40-140
Pyrene 40-140 40-140
VPH MA DEP % Rec. RPD RPD
Method Surrogates Water % Rec. Soil| Field Duplicates Water  Soil
2,5-Dibromotoluene 70-130 70-130 30 50
4-Bromofluorobenzene  70-130 70-130
% Rec. RPD RPD
Matrix Spikes Water % Rec. Soil| LabDuplicates Water  Soil
Benzene 70-130 70-130 All compounds 50 50
Ethylbenzene 70-130 70-130
m & p-xylene 70-130 70-130
Methyl tert butyl ether  70-130 70-130
Naphthalene 70-130 70-130
O-Xylene 70-130 70-130
Toluene 70-130 70-130
pH SW-846 RPD RPD
9045C Field Duplicates Water  Soil
pH NA 50
RPD RPD
Lab Duplicates Water Soil
pH NA 20
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(Laboratory Precision/Accuracy Objectives, continued)

Parameter Reference Accuracy Objectives Precision Objectives
ORP ASTM RPD  RPD
D1498-00 Field Duplicates Water  Soil
pH NA 50
RPD  RPD
Lab Duplicates Water  Soil
pH NA 20
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Acceptance Corrective
QC Sample Frequency’ Criteria Action
Trip Blank Daily No compounds detected Resampleif cross
1 for each shipping contamination is suspected or
container of VOC and VPH qualify data.
samples
Field Duplicate _ X 5% per parameter Per EPA Datavalidation Compare to appropriate action
per matrix guidelines for comparison level (e.g., reportable
of field duplicates concentration, Upper
Concentration Limit, etc.) and
determine need for re-
sampling or re-analysis.
Matrix Spikeand/or | _X 5% per parameter Per Section 12, Appendix L, | Compare to appropriate action
Matrix Spike per matrix for matrix spike recovery level (e.g., reportable
Duplicates and RPD criteria. concentration, Upper
Concentration Limit, etc.) and
determine need for re-
sampling or re-analysis.
Equipment/Rinsate NA NA NA
Blanks

1 — Refer to Tables F-1 and F-2 for exceptions.

2 — Rinsate blanks will not be collected as part of this assessment work based on agenerd

industry trend to place less emphasis on rinsate blanks and more

emphasis on the collection and andys's of matrix spike and matrix spike duplicate samples as

aqudity assurance and qudity control measure.

3 — Fidd Duplicates and MSMSD samples will not be collected for PCB anadlys's associated
with ground water sampling at the HynnTan Site and soil sampling at the 61 Ward Street Ste.

NA — Not Applicable.
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140 APPENDIX N

14.1 Data Management and Documentation

14.1.1 Field Log Book Records

All information pertinent to sampling (including instrument calibration data) will be recorded in a
logbook. Thisbook will be bound, preferably with consecutively numbered pages. Entriesin the
logbook will be made in black ink and will include, a a minimum, a description of al activities,
individuds involved (sampling and oversight), date and time of sampling, weether conditions, any
problems, and dl field measurements.

Sufficient information will be recorded during the sampling trip to permit recongtruction of the sampling

without reliance on the collector's memory.  Shdf life, ot numbers, manufacturer, and expiration dates
of buffer and standard solutions used for cdibration of field instrumentation will be recorded.

14.1.2 Laboratory Data Package Deliverables

The data packages from the andytica chemigry laboratorieswill congst of full ddiverables, including dl
QC and raw data.
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15.0 APPENDIX O
15.1 Assessment and Response Actions

The project Qudity Assurance Program includes performance audits as independent checks on the
quality of data obtained from sampling, andysis, and data gathering activities. Either type of audit may
show the need for corrective action.

Performance Audits: The sampling, andys's, and data handling segments of a project are checked in
performance audits.

EPA Quadlity Control Concentrates and NIST Standard Reference Materids will be used to assessthe
anaytical work. The laboratory QC Coordinator will direct theincluson in the sample load of QC
samples appropriate to the analyses performed in each batch of 20 or fewer samples. In addition, any
appropriate interlaboratory study samples, which are available during this program, will be andyzed to
further audit the anaytica work.

Immediate Corrective Action: Corrective action for anaytica work will include recdibration of
ingruments, reanaysis of known QC samples and, if necessary, of actud field samples. Specific QC
procedures and checklists will bein use by the anaytica laboratory, designed to help anaysts detect the
need for corrective action. Often the person's experience will be valuable in derting the operator to
suspicious data or mafunctioning equipment.

If an immediate corrective action can be taken, as part of normal operating procedures, the collection of
poor quality data can be avoided. Instrument and equipment mafunctions are amenable to this type of
action and the QC procedures include troubleshooting guides and corrective action suggestions. The
actions taken will be noted in field or laboratory notebooks, but no other forma documentation is
required, unless further corrective action is necessary. These on-the-spot corrective actions are an
everyday part of the QA/QC system.

Corrective action during the field sampling portion of a program is most often aresult of equipment
falure or an operator oversight and may require recollection of asample. Operator oversight is best
avoided by having field crew members audit each other’ swork before and after atest. Every effort will
be made by the Field Team L eader to ensure that al QC procedures are followed.

If potentia problems are not solved as an immediate corrective action, TRC will apply formaized
long-term corrective action if necessary.

Long-Term Corrective Action: The need for long-term corrective action may be identified by

standard QC procedures, control charts, performance or system audits. Any quality problem which
cannot be solved by immediate corrective action fdls into the long-term category. The City of Sdlem
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and its contractor, TRC, will use a system to ensure that the quality problem is reported to a person
respongble for correcting it, and who is part of a closed-loop action and follow-up plan.

The essentid steps in the closed-1oop corrective action system are listed below.

|dentify and define the problem.

Assign responghility for investigating the problem.

Investigate and determine the cause of the problem.

Determine a corrective action to diminate the problem.

Assign and accept responsbility for implementing the corrective action.
Establish effectiveness of the corrective action and implement it.

Verify that the corrective action has diminated the problem.

Documentation of the problem isimportant to the systlem. A Corrective Action Request Form will be
filled out by the person finding the qudity problem. Thisform identifies the problem, possble causes
and the person responsible for action on the problem. The responsible person may be alaboratory
anaygt, field team leader, laboratory QC coordinator, or the TRC QA Officer. If no personis
identified as respongble for the action, the TRC QA Officer investigates the Stuation and determines
who is responsible in each case.

The Corrective Action Request Form includes a description of the corrective action planned and the
date it was taken, and space for follow-up. The TRC QA Officer checksto be sure that initiad action
has been taken and appears effective and, at an appropriate later date, checks again to seeif the
problem has been fully solved. The TRC QA Officer receives a copy of al Corrective Action Request
Forms. This permanent record aids the TRC QA Officer in follow-up and makes any qudity problems
visble to management; the log may adso prove vauablein ligting asmilar problem and its solution.
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16.0 APPENDIX P
16.1 Project Reports

The work conducted for this program will be presented in a Phase 11 report prepared by TRC
containing figures and tables depicting Site conditions, and recommendations for further actions. The
text will be supported by exploration logs, andyticd data, summary tables, and figures showing
exploration locations, ground water contours, and contaminant distribution, as appropriate. The report
will include a statement regarding data quality and the impact of data problems on the usability of the
data. Thiswill include qudity problems found and corrective actions taken.
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17.0 APPENDIX Q
17.1 DataEvaluation
a. Data Review Process

Field sampling data will be evaluated by the Field Team Leader and/or the Field QC Coordinator,
based on their judgment of the representativeness of the sample, maintenance and cleanliness of
sampling equipment, and adherence to the approved, written sample collection procedure.

The following criteriawill be used to evduate the fidd sampling datax

Use of gpproved sampling procedures,
Use of reagents that have conformed to QC specified criteria; and
Proper chain-of-custody maintained.

b. Data VValidation

TRC will ensure that ddliverables from the laboratory will be sufficient for data vaidation at another
date, if needed. The data packages will be reviewed for completeness.

Vadidation may be performed on the data but will be limited to holding times and QC results, as
summarized on forms from the |aboratory. Vdidation actions will be in accordance with the Region |,
EPA-New England Data Vdidation Functiona Guideines for Evauating Environmental Analyses, dated
December 1996. The validation will be performed by TRC, who is a contractor experienced in
performing data vaidation. A memo summarizing the results of the validation will be included in the

report.
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18.0 APPENDIX R
18.1 Data Usability

Precision: Precison will be determined by the analyss of duplicate samples (laboratory and field) and
MSMSDs and will be expressed as the relative percent difference, (RPD) which is determined
according to the following equation:

Rdaive % difference = Veue1-Vaue 2 X 100

Arithmetic Mean of Vdue 1and 2

Accuracy: Accuracy will be determined from the analysis of surrogate spikes, laboratory control
samples and matrix spike samples whose true vaues are known to the analyst. Accuracy will be
expressed as percent recovery. The formulas to calculate these values are:

Percent Recovery =100x Measured Value
True Vdue
Mairix Spike Percent Recovery =100x (Sample conc. + splke conc.) -sample conc.
spike conc.

Completeness. Completeness will be reported as the percentage of al measurements made whose
results are judged to be vaid. The following formulawill be used to estimate completeness.

C:100X
T

where:
C = percent completeness
V = number of measurements judged vaid
T =total number of measurements

The criteriato be used for evaluating data and determination of outliers are contained in Appendix L of
this QAPP.

Discussion: The results of the data usability assessment will be discussed in TRC' s project report

referenced in Appendix P. This discusson will include an assessment of measurement error with
respect to ether fild sampling or andyticd testing activities. Thiswill be accomplished by performing a
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cursory scan of critica data quality parameters such as cooler temperature, sample holding times,
surrogate recoveries, etc. An opinion statement will be included describing whether identified problems
have amgor or minor impact on data usability, and whether or not data quality objectives were
achieved. A discusson will beincluded in the fina report that will assess precision, accuracy and
completeness and how these parameters affect the usability of the data.
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